Children with primary tuberculosis infection without disease must be identified and treated preventively to avoid an increase in the incidence of tuberculosis in children. However, the recognition of infected cases without disease is often difficult. In particular, minimal active disease may be present in many cases but unrecognised on chest radiography. Computed tomography was therefore performed in 15 children with tuberculous infection and a normal chest radiograph to measure the size oftheir mediastinal lymph nodes. Ten control children without tuberculosis were also evaluated. When compared with controls it was found that nine of 15 (60%1/o) infected children had enlarged lymph nodes. Adenopathies were more frequent in infected children less than 4 years old than in those over 8 years old. The demonstration of unrecognised active disease in many infected children raises the question of the adequate treatment for these children. It is proposed that a two drug regimen would be more appropriate than isoniazid alone in these cases. (Arch Dis Child 1993; 69: 430-432) H6pital des Enfints Malades,
Despite the numerous efforts to control tuberculosis in developed countries, the disease remains a major health problem especially in urban areas. The growing number of new cases in adults naturally represents a source of infection for children. In Paris, the number of cases of new active disease generally decreased each year until 1986. However, this decades long decline has ceased: the incidence in 1989 was 57/100 000 contrasting with a national incidence of 16/100 000.1 Furthermore, children with primary tuberculous infection are the reservoir from which future cases will emerge.2 Present approaches must therefore continue to aim at adequate treatment of all cases of active disease, prevention of new cases of tuberculosis by treating infected patients without disease, and prevention of infection of those who are not currently infected. 3 One of the major practical problems in diagnosing tuberculosis in children is distinguishing recent infection without disease from infection with disease. Given a history of exposure to active pulmonary disease and a positive tuberculin skin test, the chest radiograph findings would determine whether the child receives only preventive treatment or curative treatment. However, the interpretation of the chest radiograph may be subtle and thus may mislead the practitioner. We therefore postulated that minimal active disease may be present but unrecognised from the chest radiograph in many children considered as having only tuberculous infection without disease. In this study, we performed computed tomography in children with tuberculous infection and a normal chest radiograph to assess the presence of enlarged lymph nodes and thus to confirm our hypothesis.
Patients and methods

CHIIDREN
Fifteen children who satisfied the criteria for tuberculous infection without disease were included in this study. Nine were less than 4 years old with a mean (SD) age of 2-0 (0-9) years (range 0 6-3 3) and six were more than 8 years old, with a mean age of 10-6 (2-0) years (8-0-13-8 As normal sizes of mediastinal lymph nodes in children have not been defined, 10 age matched control children were also included. Five were less than 4 years old with a mean age of 1 5 (O 6) years and five were more than 8 years old with a mean age of 10-6 (15) years. Computed tomography was performed in these children for mediastinal lipoma (n= 1), congenital cardiopathy (n=4), or screening for metastasis of bone tumour (n=5). None of these children had history of bronchopulmonary infection during the preceding six weeks.
COMPUTED TOMOGRAPHY All children with tuberculosis had computed tomograms of the chest before starting treatment. Contiguous sections from the apex to the diaphragm were obtained after intravenous bolus injection of contrast material (2 ml/kg of weight). Fourteen of the 15 examinations were performed using an ultrafast scanner (Picker IMATRON C-100). Characteristics were: scan time 0-1 second, interscan delay 1 second, had adenopathies in at least one zone. Two of these six children had two zones involved ( fig  3) . Four of these six children originated from Europe and the source of infection was identified in only three cases. The mean diameter of the enlarged lymph nodes was 7-0 mm in the --. right pretracheal zone and 5 9 mm in hilar zones. In children >8 years old, three of the six children had adenopathies in one zone. None * had two zones involved. Two of these three * children originated from Europe and none had :..-recently been exposed to active tuberculosis.
The mean diameter of enlarged lymph nodes les was 9 0 mm in the right pretracheal zone and 4 6-5 mm in hilar zones.
Discussion
We have shown that enlarged lymph nodes may be detected by computed tomography in 60% of children with tuberculous infection and normal findings on chest radiography. Children with primary tuberculosis infection are the reservoir from which future cases will emerge. To prevent an increase in the incidence of pulmonary and extrapulmonary forms of tuberculosis in children, it is necessary to identify and preventively to treat infected cases without disease. The success of preventive treatment programmes depends on the recognition of infected children without disease and on the use of an effective and well tolerated drug regimen.
Recognition of asymptomatic infected patients may be difficult in paediatric practice. The absence of radiographic evidence of tuberculosis usually leads to the conclusion that there is no disease.4 However, our study shows that more than half of the infected children with normal chest radiography had enlarged lymph nodes identified by computed tomography. Thus, a normal chest radiograph may often correspond to minimal active disease rather than to the absence of disease. In the pathogenesis of tuberculosis, hilar and mediastinal lymph nodes are always seeded with bacilli during the initial infection,4 and our results support the conclusion that infection of these nodes progresses to active disease more often than suggested by chest radiograph findings. This is supported by our group of infected children under 4 years of age, of which two thirds had adenopathies. This correlates with the known, greater risk of developing severe disease in young children. 5 Current guidelines for treatment of children with tuberculosis state that having enlarged nodes in the chest means that treatment with two drugs should last for six months. If there is infection without disease, treatment is either three months with two drugs or six months with one.6 Our findings of minimal active disease in infected children with normal chest radiography raises the question of adequate therapeutic management in these children. The aim of our study was not to change current guidelines for treatment, but our results suggest that further thought needs to be given to the wisdom of dividing patients into two treatment categories based on the appearance of the chest radiograph. This problem is of importance as about three quarters of children with tuberculous infection have normal findings on chest radiography.7 Furthermore, when tuberculin positive children are found to be free of tuberculous disease, there is controversy about the value of chemoprophylaxis. Images of enlarged lymph nodes in our population have been obtained with an ultrafast computed tomographic scanner. Their high quality permitted us a reliable measure of lymph node anteroposterior axes. In young children who are not able to hold their breath, this quality of chest computed tomogram is almost impossible to obtain with a conventional scanner, which therefore does not appear appropriate in investigating this problem. Thus, the purpose of our study is not to recommend that all tuberculin positive children with normal chest radiography should undergo computed tomography in order to distinguish children who might receive two drug chemoprophylaxis from those who might receive a single drug. Ultrafast computed tomographic scanning would not be available in most cases and the cost very high. We suggest that, given the evidence of the frequency of enlarged lymph nodes unrecognised on chest radiography, a dual drug regimen should be preferred in all infected children with normal chest radiography. Good tolerance and low cost argue for this option.
In summary, this study demonstrates that many infected children with normal chest radiography have unrecognised active disease. Two drug chemoprophylaxis would be more appropriate than isoniazid alone in these cases.
